The purpose of this note is to give a self-contained apart from simple facts . about Coxeter groups and we hope a bit shorter and more understandable account w x of some results of C1, C2 on normal forms of braids which are themselves based w x on the papers D1, T . In particular a motivation was to give a proof of Proposition w x 5.1 that we use in B-M . Some proofs and results from Section 2 onwards seem to be new. I thank several people for improvements from earlier versions of the manuscript: M. Geck for pointing out some errors, F. Digne for pointing out that some results don't need the braid group to be of finite type, and J. 
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THE SECTION B
q red q Ž The relations defining B being homogeneous i.e., both sides have the . q Ž . same length , for b g B there is a natural length function l b defined as the length of any expression of b as a product of the elements of S. There is also a natural length function on W, which we denote again by l, defined by the length of a minimal expression as a product of elements of S. It is Ž w Ž .x. known cf., e.g., B. Sect. 1 Ex. 13 b that two minimal expressions for an element of W are equivalent by using only the braid relations. This implies q Ž that the natural quotient map p: B ª W has a canonical section as a . a, b, g , . . . , g are equi¨alent whene¨er ab s g is a relation
The identification above is by the product g , . . . , g ¬ g иии g g B .
1 n 1 n Ž . We will call g , . . . , g a decomposition of length n of the braid element 1 n q Ž . g иии g . For g g B , we define g as being the minimal n such that g which appears on both sides of the braid relation involving s and t. w x The following lemma is adapted from D1, 1.14 .
1.4 LEMMA. Let M be a finite set of elements of B q such that:
Proof.
Let g be an element of maximal length in M. We will prove by contradiction that every element of M divides g. If it were not the case, we Ž can find some a $ g, s g S such that as g M, as t g take an element Ž . x g M, x t g, and take for a any maximal for $ divisor of x which . divides g . We consider such an a of maximal length and derive a Ž . Ž . contradiction by constructing a longer one. Since a $ g and l a -l g Ž Ž .
Ž . Ž . Ž .. since l a -l as F l g by maximality of l g , there exists t g S such Ž . Ž . that at $ g and t / s . Thus at g M and by ii we have a⌬ g M.
Since as $ a⌬ , we cannot have a⌬
⌬ such that at $ a¨, a¨$ g, and there exists r g S equal to either s or
t such that a¨r $ a⌬ , a¨r t g, whence the contradiction.
Proof. We only have to check this property in W where it is well Ž .
X known: write p a s¨¨where¨is an element of the parabolic subgroup . Ž . m -ϱ and then the only element is p ⌬ , the longest element of Ž .
q satisfies the hypotheses of Lemma 1.4: i is obvious; to see ii , since B red Ž . has the left cancellation property 1.3 , it is enough to show that if
ment of Proposition 1.5.
Note that the above construction of a n b shows that the operation n is associative. The unicity of ␣ is clear by construction.
Ž . Ž . We would like now to define g as the unique h such that g s ␣ g h, but until we know that B q has the left cancellation property we will not know the unicity of h, so we proceed differently. Proof. By symmetry, it is enough to check, e.g., left cancellability. First Ž . by induction on a we notice that it is enough to prove cancellability for Ž . Ž . We are now in a position to extend Propositions 1.5 and 1.6 to the whole of Proof. Since B q has the left cancellation property, we can just follow the proof of Proposition 1.6 using Proposition 2.5 instead of Proposition 1.5.
PROPOSITION. There is a unique function
X Y Ž X . Ž Y . Ž . a s 1: if a ) 1 we write a s a a with a s 1, a -a , thus X Ž Y . X Ž Y . Y Y ab s a a b ,B q . q Ž . 2.5. PROPOSITION. Let a g B , and s, t g L L a . Then ⌬ $ a. Ä s, t4 Ž . Ž . Ž . Proof. If s, t g L L a then s $ ␣ a and t $ ␣ a so by Proposition 1.5 Ž . we have ⌬ $ ␣ a $ a.
THE CENTER AND MONOIDS OF FINITE TYPE
If B is of finite type, W is finite and thus has a unique longest element. 
Ž .
We define ⌬ as the element of B such that p ⌬ is the longest element red q Ž . of W. We can in this case redefine ␣ on B by ␣ g s ⌬ n g. Proof. The first assertion is clear from Proposition 3.1. To see the second one, notice that any x g B q divides ⌬, thus in particular divides . a, b g B they have some common multiple e.g., some power of , so the set of elements which are common multiplies of a and b has a g.c.d., which is the l.c.m. of a and b. We will denote a k b as the l.c.m.
The center of B q can be determined in general using the following 
Ž . Proof. We proceed by induction on g . Let n g be the number of terms in the normal form of g. Let wh иии h be a decomposition of g of 1 k
Ž . Ž Ž . . length g so that w, h , . . . , h are reduced and k s g y 1 . By
Proof. The fact that x F k comes from, e.g., Proposition 4.8. We Ž .
